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(57) Abstract: Fine inorganic particles having a drug included therein which comprises line calcium-containing inorganic particles 
sparingly soluble in water and, included therein, a biologically active substance; a method for the inorganic particles having a drug 
included therein which comprises ( 1) providing an aqueous solution of a calcium salt, (2) admixing 
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the calcium solution with an aqueous solution of a biologically active substance and (3) admixing the resultant solution with an 
aqueous solution of a carbonate salt, a phosphate salt, an oxalate salt or a urate salt, to thereby form fine calcium-containing inor- 
ganic particles sparingly soluble in water having the biologically active substance included therein; and a pharmaceutical preparation 
comprising the inorganic particles having a drug included therein and a pharmaceutical^ acceptable additive. The fine inorganic 
particles having a drug included therein can be prepared with ease, has no pungency, can be applied to many medically effective 
proteins, medically effective low molecular weight compounds and genes, can stabilize the medically effective proteins, medically 
effective low molecular weight compounds and genes, and exhibits excellent sustained release effect and targeting effect. 
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* jits * &^m&Mm&mmmffiw.?*fcf&i- zmiz, ^w^mm^ 

I^Mtt§^>/^IJ:bT(^ xijXDifx^XEPO), 
n Dn-fiJ^S^(G - CSFK ilf-7^0 7 7-^3Dx-iiBf 
10 (GM-CSF)s hn>^^x^>, — ^^D>a s -f>^ — 

m m H J ?(FGF). ±J^Ji^H^(EGF), MB&iimH^ 1 (HGF), 
^M^#H^(BDNF), #^^*H^(NGF). b-7°^> s -a-hn7^f 
15 >-3 (NT-3) N X — ^-7r^r-> h* ^ X A^ — -fe* (SOD), -f>XU> s 
t h^^^;i/^E>, mf**5 cfctFmJE&^W *l£o <Nf£ EPO. G - 
CSF. ^>;?-7xD>av FGFs EGF S HGF\ BDNF, NGF, ]/7°?-> 
s NT-3 Ll^ 

20 0.0001 ~ 10 ir/oM^llT^^oh^ilb^o £ & lZ£W)¥tf)f%& 
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bi 4 & N mffi,M4cvmm>v>)frt>(D g - csf ©^tm**^ bjtia^fe d 
20 in 5 i± s mmrn 5 common txm&m<D epo to#mm.m&*7jk-rw 

El 6 |UiE#!l 6 ©M#J#s 7^141 33 > h d— ;i/CJt b^ 
HI 7 J± N |«#!|7©S^J#. -7^n77-^t:t^tWVM,ub 

25 %mmvfzmx~&%o 



BNSOOCID: <WO. 



.02096396A1_I_> 



WO 02/096396 PCT/JP02/04772 

7 

nxTiz co mum. u&m c-^^t ibmt s «, • 
mmm d 

5M CaCL (fP^fc) 650 ^ 1 ^ lmg/ml EPO ( ^SSHS) 125 ju 1 £tS#£ 
fr 6$gjftl Lfco 3 C 1M Na2COa (10^6) 2.5ml £ »P b & 10 
CaCO.*^ ££fifc<*-B\ CaCOafi^l*l£&J; EPO ££fA-tfb#)fc 
„ utltao 5ml£flnS.Tx 2,000rpm, 5min GDjg'fr £ W\ ±V*£P&£ 
b fc o mZtlfz HtO 6.25ml Jn X T s 1.5ml ftfft@ t lmlfo4*t 
#V±bfco 4 2,000rpm, 5niin CD & jfr fc «\ ±M ; &^ D I^V^ 7to 5 

t> 2 CaCOa ittlzMX^tlX EPO ELISA «j£ 

Clbfco 1!3©2*^ lMNa2CO3O.9mliDX.Ts 88#£fr^N ffrffU 

gt®£*£i§rbTiN£ EPO ^as^t^-frfeo 10 ^H»«bfc»t:ai^**»» 

s ±}ff£l&:febfco ^Jgs ^«©f^H4ffW Na.COs JUST 56 fit bfc 
EPO £ 13 T b 'it o a o tfcSt £ ELISA Bfljgffl i: b £: o CaCOa & 
^CitA^nfc EPO ii, CaCOa *fc-?<£Mt-e$g»U EPO£5t&!£-fr 
ELISA £ ffl 3H£ b fz o 
(KI&0U ) 

5M CaCL 650 // 1 £ 1M Na=COa 2.5ml fcl ?g*n b X CaCOa 
b. H 2 0 tlT?5t?f Sfrofc^t: lmg/ml EPO 125 1 SPx. +J- > £Hg£ 
bfco ^tUdHsO 5ml £ #D X. T\ 2,000rpm, 5min (D&fo^: frtts ±?f£ 
P&iSbfco WTHiS^ 1 fc£< Hfc»f££fTV> CaCOa S^SIt#4t 
& EPO £»J3£Lfco 

^jh&ei 1 t^bfcct? Eit^Ji©*i^^®^ epo 

V>7°)]sT*& Na2COa ^STf EPO ^ ^ ^dW-ista'^- 
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(mmm 2) 

5M CaCL650 ju 1 t 500 jll g/ml G - CSF (tip^mM) 250 jul 1 
Zft^teft^mffl Ltzo ^ZiZ 1M Na^COa 2.5ml £»D bfll#£ 10 
ot CaC04i?%Iilfco ^tltEbO 5ml^iPx.Ts 2,000rpm, 5min 
5 (Dm>b%frtf. ±m%m£Ltzo ^itftO 6.25mliDits 1. 5ml^I^ 
^(3 1ml To 4 ^(C^vibTco 4*$ 2,000rpm, 5min (Dm>h k-7>W\ ± 
D m^feo O h 2 :£& CaCOa^^fc^A^tLT V>£ G - CSF £5£ 
m-fZtz® ELISAiPiJ^^^tbfco 1D©2*$1M Na^COa 0.9ml flO XT 
. iibs StBiZ^llrbTl^ G - CSF ^mm^^^i^m 

10 ^^fofco 10 ^F^#gLfc@Uii5s'i>£7>W-x ±?ft§i^*b7 v Co ^J^s lei 
«<£>{til£m^ NaaCOa&UlT^lltbfc G - CSF T b o 

-EMSAmfemt. b7bo CaC0 3 ^^^t^A^tbfe G - CSF 
(i CaCOa £ MB. IZ X mm b N &ft£ b £ G - CSF £ G - CSF ELISA 

(ibl*±) %m^xmfeLtz 0 

i5 (l£i»J2) 

5M CaCL650 u 1 1M NaaCOa 2.5ml £5fc£?EfDbT CaCOa^^^f^M 
b. ILO IZ-CWSZii^tziklZ 500 /z g/ml G - CSF 250 1 iDX. tz^~ > 
7°;U^^$^bfeo o^tltO 5ml £2iax_Ts 2,000rpm, 5min ©i^fr £ 7> 
{Js ±vf4>© G - CSF£E£i£b£o IZXTmnm 2 i:^< [WJ bfUft^T^ 
20 CaCOa t$St5 G — CSF £ $J b £ o 

2 jz^bfccta m$M2(D%L^mmiz g - csFzm&g 

& tz ? > 7;u t &m & 59 s H^'J 2 ©£f A& lz&z>*yy y;ix it n^COb 
mmx G - CSF l±^>J>l±MMTZi>CDCDfrte t) ©M A 

25 (H»J3) 

5M CaCL650 /z 1 J; 5 %© U >^t K D zi V* > [HyC (Phos. ) ] £ 



BNSDOC1D <WO. 



O2096396A1_l_> 



WO 02/096396 PCT/JP02/04772 

9 

^mrzmm (2k*tt>w Ko^-h> s m^mm 375 u 1 

ZXlZT mn & fir ^ * 7b5 P, b £ „ 1M NasCOa2.5ml § » b « 

10 ^^toT CaCOa n^^mmVtzo £frl£ H 2 0 5ml £JPx.Ts 
2,000rpm , 5min © & ij> £ s CaCOa 5& Id £T A £ ft T ^ & ^ HyC 
5 (Phos.) *m&Vtzo Z(D~m* ELISA bfc„ £fc N tfcgEfc 

H 2 0 6.25ml^JDxTs ^ © lml £ 1.5inl gSI&W tC^ b tz o £*liC^&£jD 
it CaCOa J&^^C&fr U ELISA aj^ffifc bfco ELISA i!l^su ti 
s y-^^CDITIE*^^^- 1 : 1 (Dm^-CMmV, 37°CT' 2 IfSF^ 
>^ra^-Mt HyC (Phos. ) <Dtiti7kfrffi%:ft^ 7 U — © HyC i: bs . 

IC^tbtaO 5ml^:iPx.Ts FD^f^^^^-Mfcc 15,000rpm 

, 5min CDj£ito£frW\ * ©±$* £ HI bs £ tl £ JJFfll^^ 5? * — h ffi. k. 

hfZo 

(mm 3 ) 

15 5M CaCL 650 ju 1 h 1M NasCOa 2.5ml £ $fe $g*Q b T CaCOa £ f|s«l 

bs H.O lZTm&%ft^>fz'&te HyC (Phos.) 375 // 1 JPiL it > 7° ;u £ 81 
Mbfeo CItltCHsO 5ml £flPX_T 2,000rpm, 5min £ A* W\ CaCOa 

*i : ?t::i£l§rbT^&^ HyC (Phos.) £P&*bfco WTHSS^J 3 t ± < HO 
biHfl^T ^ CaCOa #£-T£ HyC £iffl5£bfco 

20 i&m&m 3 c^Lferj:<s &a}%4>cD& H y c s©-5*>*£^tci^-&& 

O b£fA£ftT^3 HyC fifcfcs f£»0 3 ©i7->7°;V* s 70 %JW± N SSIM'J 
3 ©i^V^l/ds 20 %mmT'fo £s i£^Jil£!l& CaCOa fti-^fcitA;* ft 

s t&mwgntzo 
mmm 4) 

25 5M CaCl.650 ju 1 £: 500 fi g/ml G - CSF 250 JUL 1 $ 4 fj ^ & # £> M 

ffl b fc o ^ £ 1M NasCOa 2.5ml £ ^jbp bJSHf £ 10 o T CaCOa 
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£§iS£bfco H2O 5ml ^jbD^T 2,000rpm 5 5min ©3in> £ if* frs ±fg£ 
m^Ltco fcfcgfc: ILO 12.5ml #0 X. T s lml * 2.0ml &8ft@ b fe o «T 
tit 2,000rpm, 5min (DM'b £ W\ ±?f% ELISA M M ffl L fc „ fcfcli 
13 1 % BSA/Tris - HC1 (pH7. 2) £ lml mZ-Xm.U~eW.ho bfco 24 

5 BtP^CTtlz: 2,000rpm, 5mm.<D&>b* frtt±m* 0^ ^ItW 1% 
BSA/Tris - HC1 (pH7. 2) £ lml JO X. T £ ©f^H § 7 BHafrofco ft^ 
©M&J&SH^T ELISA $J^ffl £ Lfz 0 G - CSF CDmfelZte 

IBL*±© ELISA Kit bs G — CSF ifiM\£tlt£ CaCOs mfflfr ^Wi 

ffi£*l5 G- CSF M^^ffi (MSI) T'^bfeo £fcs ^itlts PMS 

10 {3 100 fi g/ml G - CSF 30 fi 1 h 1 % BSA/Tris - HC1 (pH7. 2) 5ml § 

mm^fr-emmis, mu-cmts Ltco 24 ^pirtc- ^^^sib. g 

- CSF ©-g£ ELISA ttMb, i^tr© G - CSF O^fi^Ml 

SSJU&IEI 4 £*sLfco G - CSF (D CaCOs ^fr£> <D 2fcffiS£^T% 7B 
15 W±fcS D G — CSF t>m*kzm.l)i£tiZ> Z t&Wbfrtte^fzo 7 

CDtfcS© G - CSF i£-£-§tf 3 ^0. 7 u g £ & *)®.m bfe G - CSF Jl 

do ju g )h:kt^fr%: y)i&u^zm±mmmm^^mihi,tz g - csf 
^ti^s-^ < %(Dtm>fon%o mmmm^cD g - csf (D^^^.m±y 

U— © G - CSF ?£M£^7^T-;$Bb£B#©£r£ffi;il £> 
20 &BJ§£>fr-Cfe&o CaCOafe^*© G - CSF ©^ft*^*© G - CSF J; 
D & (i £ 7> bTV^^Clii^B^^^ii^ofeo 
(HWJ 5) 

5M CaCL650 ju 1 lmg/mlEPO 125 1 £ & ?t 1^ ft vEft] b 
0 ^Z.\Z 1M Na^COa 2.5ml £^JQ biK#£ lOfrft^T CaCOa 
25 bfeo HaO 5ml^JPx.Ts 2,000rpm, 5min ©3g/|> £ tt N _t ?i 4> <£> EPO 
^iilfco tfciC H 2 0 3mliOX.T. lml £ 1.5ml b tz. o 
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2,000rpm, 5min CDjgitoS frfcK ±m%7Z±Kl%L \) Rfc^ fco 2 % =3 > J? p 
3=->BfEK A ^ h 'J £ A (CS-A, ffi^fe) 0.3ml h 5%Mannitol (fO^) 
2.1ml x. T MW%4f ^it > y'Ji^mM Lfz-o 3> Fd-;^lt 
lmg/ml EPO 30 A 1 £ 5 % Mannitol 1.77ml £ vlftl £ V > TVl/ & fl§!i 
5 bfco £ti£>£ 5^J3l£;t^CD C3H/He -x"^^CDlS^I(3 200 fi l&#b. 

4 B$F^ 1, 2, 3, 4 B hfcll^&lfil^mv EPO ©Jflli^^jg^ 
ELISA Id T m £ *T o It o 

££IHJ±I2J 5 £:^b£#, ^J^ffi$!^i^£K» <-«p*T- CS - A £f£JB£ 
•frfe EPO-CaCOaM^J^^V±Lfe^^s in vivoTfc^;ft»*#»& ftfco 
10 (£%0!l 6) 

5M CaCL650 JUL 1 h 5%C0 HyC (Phos. ) 1" 3 M&l 375 ju 1 § jl 

#£*T l^#e>S*n b£o ^ - 1M Na 2 C0 3 2.5ml *1}U Z-Mftvif -o X 
CaCOa ^^^fiMbfeo f^i^^nfe CaCOs b T^ir S © & B£ 

<*tz&\Z^ 2%CS-A £ 3.525ml X. , 10 #jf# £ *T o £ 0 HO 5ml £ #0 X. 
15 2,000rpm, 5min (7) ^ ,|> £ 7> ft » CaCOa ^j?t^-n 1 1 HyC 

(Phos. ) £|^£L£o tfclt l%CS-A/5% Mannitol £ 1.397ml flD X. T ^ 
y ^Lfeo Sfen > h D bT\ HyC (Phos. ) 300 jul 1 

0.1%Tween80/0.5%BSA/5%Mannitol 818 JUL 1 £ vgft] b T DIM b 500 ,a 1 £ 
10 m^^T^CD Wistar 7 y h CM^^Lfeo 10 =t If 1 

20 p B if^(c^^^^sjfii?«§. 48 mm&izmm%mmi,fz 0 u > ' 

Hi^tMOS I^oTU§ HyC (Phos. ) § HyC fc^itSfcfetV 
^ffHfcsft^E^* — 37 °C, 2 B§P^ffi^-y:fc 0 ]# BK fcfc + # * 

^f^ffl^-frs ^CDI^ DMSO T* attl IT ELISA SO^&frofco pfe^#(7)^ 
25 y h ©fit £ §| t HyC ft £ b fc o ELISA & CortisolEIA (IBL *± ) * b 
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&mi£m6 lZ7F\stz&5 fc N CaCOa ft-?»ffj©«^tts 
7) 

5 5M CaCL650 // 1 £ 5%© HyC (Phos. ) 375 // 1 

^fr^&a^igftlbfco fit 1M N^COa 2.5ml £ AD*. ffo T 

caco 3 ^iiifco ^M^nfe caco 3 b-e^^r-r-5©^K 

<*fe«>i3 N 2%CS-A $ 3.525ml #P;U 10#j*#&fTofc o SO 5ml ^^Qx. 
Is 2,000rpm, 5min CD & ifo § ^ tf- x CaCOa S^dS-pbT^^^ HyC 

10 (Phos. ) £ E&S b tz o tfc^ £ l%CS-A/5%Mannitol * 12.5ml X. T it > 
7fr&m&V1to ^<^©JMl*]£ 10%7°O^^- — J*^:7° h > 2.0ml &f5f 
b, 3 Bttg|±itt)E-7^D7 7-^^^Ufeo 5X10 5 ceIls/ml iZfi^b 
. ZLCDMti&MmfflL 0.1ml — if^X&Xtlfz 24wells 7° U — h klAtl 

t&#bs T^n77-i?^ftf^tfco tt;»b&^iiM£l&2febJ&«$i£ 

15 Xtlt&PLfzWilZs HyC (Phos. ) A CaCOa 0.375.ml ^iMx. X . 37°CT' 
^ >^ra^- h bfeo 24 B#F B ^ * n — ^ ^ * % ^ D tC ^ A If ^ 

6bT\ CaCOiJK^CDMCDai^^KfRftS-CR^bfco 

^^^Hl 7 £^bfc«fc?l^ V7 T—Z?ft1zW<ofrlZ HyC (Phos 
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